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Translation from: Referativnyy zhurnal, Mekhanika, 1957, Nr 2 pii3z (USSR) 


AUTHOR: Nemm. V.A a 
3 ene 
TITLE: Experimental In estigation of the Strength of Hydraulic-turbine 


Parts (Eksperimenta! noye issledovaniye prochnosti detaley 
gidroturbin) 


PERIODICAL: V sb.: G.droturbostroyeniye. Nr 1. Moscow- Leningrad, 
Mashgiz. 1955, pp 194-209 


ABSTRACT: Description of an experimental investigat.on of the stresses 
in component parts of the PL~-587 turbine for the hydroelectric 
power stations at Kuybyshev and Stalingrad; the runner biaces 
(a 1/20-scale model, made wei L-30 steel, with a uniformly 
distributed load of 5 kg/cm2 ), the runner coverplate and the 
servomotor master cylinder (full-scale, with an internal 
pressure cf 40 atm), and the welded shroud ring (St. 3 stee! 

: 1/5-scale model, tested on a special device which simulates 
the forces exerted by the servomotors), The stress measure- 
ments were performed by means of electric strain gages; the 
patterns of the principal stresses were determined by means of 

Gard 1/1 the lacquer ‘stress-coat'' method, N. oe CK. rived: shai 


4 


1. Turbines--Equipment 2. turbines --iheouendod or ers 
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Translation from: Referativnyy zhurnal Mekharika 1958 Nr4 p155°USSR) 


AUTHORS: Rudashevskiy, G. Ye.. Nemm. V.A. 


TITLE: Investigations of Pressures and Detormations .n the Components 
of Variable-pitch blade Turbine in Actual Service ('Issledo anya 
davleniy i detormatsiy » elementakh povorotnclopastnoyv turhiny s 
eksplua:atsionnykh uslor iyakh) 


PERIODICAL: V sb.: Gidroturbostroyenive Vol 4. Muscow Len.ngrad 
Mashgiz 1957 pp 127-137 


ABSTRACT: Resalts of experimental investigat:ons of the pressures on the 
blades and the wa'ls of the nousing as well as the deformations 
of the dlades of the Ts:mlyanskaya hydraulic turbine .rstal.ation 
are presented. Analys.s ct the experimental data re’ cals the 
tollow.ng: 1!) During the pre start up period the pres- ire on the 
blades and on the housing increases rapidly with an inc reave in 
the opening of the distributor a, and attains a maximum alue 
for a. > 30%. As soon as the turbine starts moviny the pres 
sure falls and remains constant with the establishmen! of normal 
rpm. With an increase in power the pressure .n the hous:1g 

Gard 1/2 increases gradually but then betweer a, 659% and ag. 70% 
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AUTHOR: Nery AL 
TITLE: On Some Cuses c: tre Frac’ ure c! 


nekotorykt. s}.. 
PERIODICAL: V sb, Gidret: rhestreven ve 
1957, pp 378 782 


ABSTRACT: Presentat:or c: mate~ 4 § perta 
targe turb’ses ct se eval comes: 
power plarts The circ umstarc: 
ot the fractures ard tee presuma>e 
discussed 
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a 


of VNiTavtogen deetah, fey SKi¥ Apparavturno-mexnanlicneskiy zavod 
(Barnaul Meshantcal Apparatus Flart!) arte snafts ieee with 45 rpm and neated 
tc 280° C, “ne coating depo for ogee pees nas 5 ca 


2.5-2 mm (final depih cf rgs had 


(weak adhesion to meta., expansion i7om numlairy, 
casting and assembly defects 


basn tested cn automebiie engines + lo omct ise : A was stared that 
split wushings wittnstcod + per Ww 7-9 tTon-ns, Type 
2 vearings (with dus ta i" ole tm ‘summary on 
bearing and trunnion’) after Qo of faclts were stated 
2 
$ 


@ET20u8 Layer Structure, 
, etco.’, cut in generai stlon proved gcsod Bes* 
suitable steel aompoait: Oba fre tth silon ig 4a) 0.108 7; 0.45% Mn; 
0.20% Si; O.OLY6F, 0 605k 3; ct 3..08 7; 9.79% Mn; 9.25% 3:; 0.031% F; 
O.C15@ 3, Mixed amorphous--rystalliine strulture was reveaied in 2 3 mm layers 
by x-rays, it is, tnerefore, resommended to use nest treatmert nolding for 
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c 25676 8/122/60/000/005/017/017 
Investigations and practical application . A161/A130 
5-10 min in of1 at 160-170°C, and improving resilience after this treatment by 
2 boiling in water, Apart from bearings Silong is used for ball and roller 
bearing separators, small gears (pressed with final dimensions), The Plant im, 
V. I. Lenina in Plsen uses it for bearings, gages, seals, pump vanes, etc, There 
are 2 figures, 2 tables and 6 Soviet-bloc references, 
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87865 
iS) ort 760/000/008/010/040 


2109 
2205 
oe? 2506 073/B939 
AUTHORS : Nemn, V-A: and Filippovich, S. Aes Sngineers 
TITLE: Application of Polyamide Plastics 12 czechoslovakta 
PERIODICAL: gnergomasninostroyenty® 1960, No- &. pp 47-48 
TEXT: The use of polyamide pearings 15 impeded %Y e 
absence of research and practical data on this material> From that 
point of view Czech experience on using pearings made of Silon 
material gimilar to that of Roolycaproiactam 
| (-HN(CHp) 500") a: 


is of jnterest, 
anufactured vy Soviet jndustry> 
Abstractor's Note: "sjlon" is 2 ycapronamice 
p = lel4s b-D- 905-215° © 
9) m/sec. \} 


Amsler machine \P ~ cm 
i i 5.6° B 


Tests on an ( 
4ion with oil of the viscosity 
icti ficient an the wear f rubbing pairs 
j of the machined surface gnd oD 
ymmarized in the 
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3/114 FbbR00/008/0L0/010 
£07 3/B535 
Application of Polyamide Plastics in Czechoslovakia 
Class 7 surface Class 10 surface 
wear, mg/h friction wear, mg/h friction 
roller specimen coeffic- roller specimen coeffic- oe 
ient lent 
Unhardened 16.6 16.2 0.07 12.8 9.2 0.03 
Hardened to 
RC 45-48 5.8 12.0 0,05 2.4 6.4 0.03 


According to work published by the Prague Scientific Research 
Institute for Transportation (Refs. 2 and 3), between 1954 and 1958 
abouts 1600 Silon bearings were investigated in var-:ous locations 

in locomotives. It was found that ordinary thick-walled (6 - 5 tc 
10 mn) bushings and liners had an operating period of 3 to’? 
months. The so-called "reverse pair": a) jacket (o = 4 to 4 mm) 
made of a Silon tube pressed onto a shaft with diametral stretching 
by 2 to 6 mn and steel liners had a service life tvice as long as 
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88550 
s/191/60/0C0/011/007/016 
| 5.8000 (22.04) BO13/B054 
AUTHOR: ac eS 
TITLE: Use of Thermoplestic Materials for Journal Fearings 


PERIODICAL: Plasticheskiye massy, 1960, No. 11, pp. 23-71 


TEXT: The author reports on studies of properties of thermoplastics and 
their applicability as a raw material for the production of bearings. He 
deals with studies of antifriction properties of fluoroplast and poly- 
ethylene (Table 1, Figs. 3-5), a8 well as polyamides (Tatle 2). Since the 
polyamides were tested on different machines, with different numbers of 
samples, and without appropriate control, it was difficult to determine 1 
the effect of the individual factors (load, speed, lubrication, wall thick- 
ness, etc.) on friction coefficient, carrying capacity, and wear. For this 
reason, the author investigated the effect of technological and construc- 
tive factors separately: wall thickness of bearing boxes (Fig. 6); degree 
of polymerization, structure, and heat treatment (Figs. ", 8); rubbing 
speed, specific load, and temperature of the medium (Fign. 9-13); purity 

of surface treatment (Fig. 14). Finally, he reports on works tests of 
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polyamide bearings performed at the Scientific Research Iistitute of Trans- 
portation in Prague in 1954-58 (Fig. 15). On the basis of available test 
data, the following conclusions can be drawn: Bearings of unfilled fluoro- 
plast have a dry-friction coefficient of 0.04 - 0.1, and can be used at 


14) <0. 4-9.5kg/af .s/aec . Even small lubrication reduzes the friction coef - 
ficient to 0.02. The carrying capacity of fluoroplast is invariably limited 
by the admissible permanent elongation. Cold deformation, fer instance, 
attains about 1% at a pressure of 40 kg/cm?. The speed is limited by the 
efficiency of heat abstraction. The admissible working temperature of 
fluoroplast attains 260°C. With introduction of fillers (yraphite, 
melybdenum disulfide, copper, glass fiber), heat transfer can be much ix- 
creased, and deformation under load can be reduced. Resistance to wear 
increases in this connection. The friction coefficient is reduced by some 
fillers With the use of graphite or bronze, for instance. pv can be 


2 - 
brought t< 2-12 '‘kg/ent. nfaéc.In some cases, at Pv <0.5 and dry friction, or 


2 . 
at py <5 -6ke/cm . sec and water lubrication, it is possible to use cheaper 
polyethylene bearings. As to carrying capacity, friction coefficient, and 
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resistance to wear, polyamide bearings are equivalent to “he best metal 
alloys, antifriction metals, and bronzes. They can be operated at 


py < 400 - 500 kg/cm .m/sec with lubrication by oil or so..id lubricants. 

With water lubrication, friction coefficient and wear are slightly higher, 

the admissible pv is reduced by one-half. Unlike metals, »olyamide bear- ; 
ings are quickly worked in, and can be continuously opera:ed with reduced 
lubrication (50%). Without any lubrication, they may be overated for short 
periods (with interruptions), or for longer periods with seduced pv (down 


to 10 ke/cm?.m/sec). Here, wear is smaller than in metals. and seizing 

has not been observed. Polyamide bearings are suitable under impact stress 
and in cases where solid particles may enter the bearing. High-quality 
polyamide bearings can be produced with appropriate control of moisture, 
degree of polymerization, and structure. Heat treatment and reduction of 
wall thickness are efficient means to reduce deformation «nd increase the 
carrying capacity. With smaller wall thickness and introduction of fil- 
lers, heat abstraction is improved and admissible speeds end loads are 
increased. pv = 1000 and more may be attained. Since test conditions in 
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he laboratory deviate from Operational conditions, the data obtained only ‘es 


working conditions can only be determined On specia) bearin;r test machines 
With maximum Possible imitation of real] Working conditions. There are 
15 figures, 2 tables, and 15 references: 1} Soviet. 
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Using nonmetallic bearings in friction joints of motor vehicles. 
Vestemash., 41 no.10:42-44 0 '6l. (MIRA 14:10) 


(Nonmetallic bearings) (Motor vehicles) 
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FILIPPOVICH, S.A., inzh.; NEMM, V.A., inzh. 


Some data on research and use of diagonal hydraulic turbines, 
Energomashinostroenie 9 no.8:45-48 Ag ‘63. (MIRA 16:8) 
(Hydraulic turbines) 
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(Warping machines) 
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Production of cobalt-60 radioactive sources. Pt, 1 
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Some methods in preparing the standards of redioactive alpha 
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FRAPEZNIKOV, V.A.; HEMNOMOV, S.A. 
Vacuum I-ray spectrograph with bent crystal. Fiz.met.i metalloved. 
1 n0.3:562-563 '55. (MLRA 9:6) 


LoInatitut fiziki metallev Ural'skogo filiala AN SS&. 
(Spectrograph) 
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NEMNONOV, S. A. and TRAPEZNIKOV, V. A. 


L] in to the local heterogeneity of concentrating dissolved 
PR Acrre eames appearing in the “Works of the Institute on the Physics 
of Metals, Issue 16, Collection of Researdh Papers on Diffusion and Internal , 
Adsorption in Metals and Alloys", (Trudy Instituta Fisiki Metallov, vypusk 16, 
Sbornik Rabot Po Issledvaniyu Diffuzii I Vrutrennei Adsorbtsii V Metallakh I 
Splavakh), published by Ural Branch of the Academy of Science USER, p 123, 1955. 
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N 2 es 


“Investigation of Binding Forces in Solid Iron-Molybtdenum Solutions According 
to the Fine Structures of X-ray Absorption Spectra” 


Materials of the 2nj All-Union Conference on X-ray Spectroscopy; Moscow, January 
31 to February 4, 1957 {Materialy II Vsesoyuznogo soveshchaniya po rentgenovskuy 
spektroskopii; Moskva, 31 yanvarya - fevralya 1957 g.) 


Izvestiya Akademii nauk SSSR, Seriya fizicheskaya, 1957, Vol 21, Nr 10, pp 1341 - 


1342 (USSR) 
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"Interrelaticnship of Some X-ray Spectral and Magnetic Characteristics of 
Tron-Base Alloys” 


Materials of the 2nd All-Union Conference on X-ray Spectroscopy; Moscow, January 
31 to February 4, 1957 (Materialy II Vsesoyuznoge soveshchaniya po rentgenovskuy 
spektroskopii; Moskva, 31 yanvarya - fevralya 1957 g.) 


Izvestiya Akademii Nauk SSSR, Seriya fizicheskaya, 1957, Vol 21, Nr 10, pp 1341 - 
1342 (USSR) 
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3OV/ 137 -59-5- 10603 
Translation from: Referativnyy zhurnal, Metallurgiya, 1959, Nr 5, P 162 (USSR! 


AUTHOR: Nemnonov, 3.A. 
oe 
TITLE; Application of X-Ray Spectroscopy to Investigate tne Energy 
Spectrum of Electrons = Interatomic Forces in Solids 
Y 
PERIODICAL: Tr. In-ta f1z, metallov. Urai'skiy fil. AS USSR, 1958, Nr 2, 
ABSTRACT 3 This is a review on the application of X-ray spectroscopy tc 


investigate the combination of energetic peculiarities 1n the 
alectronic structure of various types of solids, including the 
aharacter and strength of interatomic forcess There are 39 
pibiiographical ‘ities. 
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TITLE: .~en-Ehe Character of Interatomic Bonds ir Trce-Aligicis 
Alloys (K voprosu 0 kharaktere mezhatoanykh sil evva2gd 
vy zhelezoalyuminiyevykh splavakh) 


PERIODICAL: Fizika Metallov i Metallovedeniye, 1452, Voi 
pp 184-185 (USSR) 


ABSTRACT: In anearlier work Ref. 1) the authors analysed data indicating 

a LoweriB OF +18 vulue of the asymmetry index of carta: 

spectrum Lines of iron ac a function of che concentration 
and the valency of the non-transient alenent (aluminiug 
and zinc) entering in an iron-base alloy and the conclusic- 
wag arrived at that a part of the electrons of tne 208% 
external atoms of aluminium or sinc entering inte ¢ 
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band of the iron atous gna reduce there the number of 
pon-compensated spin electrons which bring « ae 
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of the average atomic magnetic moment of the alloy. 
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SoUV/12€ -€-1-70/2% 


On the Character of Interatomic Bonds in Iron-Alucriniuz alicrs 


jonic component of the interatomic intersa tis 
the importance of which should increase with i: 
aluminium concentration, In this paper the suin 
investigated the fine ctructure of the R-absorption 
spectra of iron in iron-aluminium alloy: of Une 34 
composition (9.9, 17, 25, 50 and 75 at.% slurini 
the same heat treatment as in the nbove mentiones © 
The absorption spectra cf the fron were obtsined ot. 
temperature of the absorbing element; tre lincar 
disversion auwounted to 2.5 Xi/aa. Sharply pronoun 4 
absorption maxima were observed in some alles i 
characteristic indication of the presence 
There are 2 figures, 1 table and 12 referer. 
which are Soviet, 4 mnglish, % German, 
ASSOCIATION: Institut fiziki metallov Ural'skogo filis = 
(Institute of vietul Physics, Ural Brancin, A: 
SUBMITTED: August 5, 1957 
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Card 2/2 lL. Aluminum-tron alloys--Atomic structure o2. Aliniteumei o! 
alloys-~Bonding 3. Aluminumiron alloys--cpe: ira 
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Suv /126-6-2-11/32 
ty ye CLF epee: Ouerecser  g7scs 
The Relations between Certain (0 jbet.c 10 X-T2: 


of Iron-base Alloys . 
There are 4 fi-ures, © tuble. aud 12 references, 6 of 
which are Seviel, | gén,lish. 
i iviki meta al'skogo filiala AN S55R 
IN: Institut fizirki metuilov Ural’ sko¢g ‘A a 
ASSOCTHEION  Taticute of Metal Physics, Ural Brunch of the 
Ac.Sc., USSR) 


SUBMITTuD: Jonuary 2a, 1997 


1. Iron alloys--X-ray analysis 2 Electron bombardment-~App Li- 


cations 3. Iron alloys--Magnetic properties 
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30V/126-6-5- 39/43 

AUTHORS: | Nemnonov, S.A., and Klyushin, y.Vv. 

TITIB: Investigation of the Liq Absorption Spectra of 
Cerium in Cerium-aluminium Alloys (Issledovaniye lyyy 


spektrov pogloshcheniya tseriya Vv tseriyalyuminiyevykh 
sp lavakh ) 


PERIODICAL: Fizika Metallov i Metallovedeniye, 1958, Vol 6, 
Nr 5, pp 951 - 992 (USSR) 
ABSTRACT: X-ray absorption spectra of cerium (10 b foil) and 
of CeAl, and CeAl,, (powders) were obtained by means 


of a Joharn-type spectrometer with linear dispersion 
of 2.48 X-units/mm. The Lyy_ absorpt:.on-edge 


structure in cerium and CeAls is snoown in Figure 1 
(absorption coefficient plotted against X-ray enerey in 
the range 5 700 - 5 950 eV). Similar results were 
obtained for CeAl,- In a short discussion of the spectra 
of Figure 1 the aithors show that interatomic bonds in 
the intermetallic compounds CeAl, and CeAl, are much 


Caral/2 stronger than those in Ce or Al, primarily because of 
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SOV/ .26-6~5-39/43 
Investigation of the Lrry Absorption Spectra of Cerium in 
Cerium-aluminiumn Alloys 
6s and Sd cerium electrce interactions. This, 
explains why the meiting perete of CeAl, (1 465 “c) ana 
Ceal,, (2 250 °a) are higher than those of Ce (830 "Gy 
ard A! (660 mGx, A mere detsiled discussion of the 
interatomic forces in Se-£! alloys and colpounds will 
be published later. Tuere exe 1 figure and 3 German 
references. 
ASSOCIATIONS: Institrt fiziki mecslio-r Ural'skogo filisia AN 
SSSR (Institute cf Pnysles of Metals, Ural Branch 
of 43 JS3SR) 


SUBMITTED: January 29, 1958 
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SOV/120-7-6-24 7/24 
Mm the Change of the Debye Temperature During Ordering of the 
-lloy FeAl 


Ordered than in the disordered state (see table, p 944 
and Fig 1). Other properties of the interatomic forces 


in the disordered state, According to Il'ina (Ref 4), the 


annealed as in the deformed state, From this it can be 
concluded that deformation alone does not bring about a 
redistribution of the alloy element, but leads to a change 
in Debye temperature, Hence the increase of the Debye 
temperature of the Fe_Aal alloy in the deforme:! state, 
compared with the ann aled one, can be ascribed to cf. 
action of disordering, There are |] table, 1 fisur; ele 

5 references, 4 of which are Soviet and Ll English, 


ASSOCIATION: Institut fiziki metallov AN SSSR (Institute eft sietal 
Physics, Ac.Sc., USSR) 
SUBMITTED: May 12, 1958 
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AUTHORS: _Nemnonov S.A... Oleynik, M.1. and Frolov, A P 
ao ucane va 
TITLE: Contribution on a Method tor X-ray Investiszation of 


Substances at High Pressure 1 A Sectional X Ray Tube 


PERIODICAL: Fizika metallov 1 metallovedeniye 1959, Wol &, Nr il, 
pp 158-160 (USSR) 


ABSTRACT: To reduce the Longe .expestt? times normally required for 


X-ray investigations at nigh pressures the Institut 
fiziki metallov AN SoS5R (Institute of Physics of Metals, 
Ac SC., USSR) have developed and made an electronic 


X-ray tube which can be taken apart. The tube (Fig 1) 
1s of simple construction and provides a very powerful 
X-ray beam, The cathude 18 connected to a URS-70 X-ray 


apparatus inter-locked with a TsVL-LOO datfusion pump. 
Suitable provision 15 made for avoiding ingress ot o1l 


vapour 
ihere are 3% figures and bk Soviet reference 
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AUTHORS: Nemnonov, S.A. and Kolobova, K.M. 
TITLE: X-Ray K-Spectrum of Iron Absorption at the Temperature 


of Liquid Nitrogen 


PERIODICAL: Fizika metallov i metallovedeniye, 1959, Vol 8, 
Nr 3, pp 478-460 (USSR) 


ABSTRACT: The authors have carried out an investigation of the 
K-spectrum of pure iron absorption at two temperatur?s, 
+20 and -180°C. The specially constructed container for 

liquid nitrogen had a common vacuum with a spectrograph. 
The temperature of the absorbent was determined by ™2ans 
- of a copper-constantan thermocouple welded to the 
absorption apparatus and corresponded to -180°C. Th 
spectra were photographed in a first-order reflection 

of the crystallographic quartz plane (1340). The 

dispersion in the region under consideration was 

2.5 XE/mm. In Fig 1, K-region curves of iron absorp'.ion 

obtained at +20 and ~180°C are shown. Microphotogranis of 

these regions, registered in an MF-4 instrument, are shown 
in Fig 2. All spectra were obtained from one and the 
same absorbent. The table (p 440) shows the ratios 
between fluctuation amplitudes. The authors senna al 
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as the resuli of a decrease of lattice parameter, the 
degree of overlapping of the 3d-, 4s- and kp-zones of 
metallic iron increases; this means that the 
distribution of density states with regard to energies 
and the probability of the respective transitions can 
change. There are 2 figures, 1 table and 4 references, 
2 of which are German, 1 Soviet and 1 French. 
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Physics AS USSR) 
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| AUTHORS: Nemnonov, S. A., Men'shikov, A. Z. 
TITLE: The K-Absorption Spectra of Chromium in Borides, Carbides, 


Nitrides and Some Other Compourds (K-spektry pogloshcheniya 
khroma v boridakh, karbidakh, nitridakh i nekotorykh drugikh 
soy edineniyakh) 


PERIODICAL: Izvestiya Akademii nauk SSSR. Seriya fizickeskaya, 1959, 
Vol 23, Nr 5, pp 578 - 581 (uSS&) 


ABSTRACT: Many papers published recently deal with the investigation 
of the character of interaction between the transition group 
metal atoms and the metalloid atoms of the first series 
(B,C,N,O). The present vaper deals with the investigation 
of chromium compounds. Ten compounds are then mentioned, that 
were investigated by the authors; among then, the borides 
and carbides were prepared in the Institut netallokeramiki 
i spetssplavov AN USSR (Institute of Powder Metallurgy and 
Special Alloys of the AS UkrSSR). The chroziun oxiaes were ob- 
tained by oxidation of electrolytic chromiu2 at 1000°C. Details 
concerning the experimental conditions are “hen given. The 

Card 1/2 determination of magnetizability was made by P. G. Rudomanov 
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The K-Absorption Spectra of Chromium in Borices, So0v/48-23-5-9/31 
Carbides, Nitrides and Some Other Compounds 


in the Laboratoriya magnitnogo strukturnogo analiza In- 
stituta fiziki metallov AN SSSR (Laboratory of Magnetic 
Structural Analysis of the Institute of the Physics of Metals, 
AS USSR). Some similar works carried out by non-Russian 
scientists are described, and their results concerning the 
electron changes of state are mentioned. The results of the 
authors’ own measurements of the K-abeorption of chromium in 
the compounds and of metallic chromium are shown in a diagram 
(Fig 1). These results are then discussed, and the electron 
changes of state are concluded from them; the electron con- 
figuration of chromium both in compounds and in the pure state 
is given in a table. There are 1 figure, | table, and 13 
references, 7 of which are Soviet. 
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X-ray Diffraction and X-ray Spectroscopta 448236 i cation of 


Interatomic Bonding Forces in tron-alum: rn: un Alloys 


their variations in tron-aluminiur alloys (2, ee Ov 

17, 25 and 50 at.% Al), previously homogenized at 800 °C 
and annealed at temperatures under 550 -C (heat treatment 
details and results are tabulated). Published (Ref 8) 
methods were used, A parallel Study was also made of 
the ratio of the amplitudes of fluctuation of the 


K-region of iron absorption (Figure 1 8hows the feneral 
form of K-region iron-absorption), Figure 2 shows the 
ratio and the Debye temperature as functions of aluminium 
content (0-25 at.% Al), while in Figure 3 K-region 
characteristics are Similarly plotted (O-50 at.% Al), 

In work by two of the authors (Nemnonov and Kolobova) being 
published the SenSitivity was noted of one of these 
characteristics, the energy interval between points 
Corresponding to %/4 and 1/4 of the height of the initial 
absorption range, to tenperature (thermal oscillation), 

The reduction in its value towards 37 ate% Al in Fi sur 
therefore confirms the indications of Figure 2 of 
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X-ray Diffraction and X-ray Spectroscoped? theazei cation of 
Interatomic Bonding Forces in Iron-aluminium Alloys 
increasing strangth of interatomic bonds in iron-aluminium 
alloys. 
There are 3 figures, 1 table and 12 references. 9 of 
which are Soviet, 2 English and 1 German. 
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X-Ray K Absorption Spectra of Chromium in Silicides 


conclusion that compounds of this type fit very well the 
concepts of the resonance covalent bonding. ‘The object 

of the investigation, described in the present paper, 

was to study the nature of the bond in silicides of 
transition metals by X-ray analysis. The experimental 
materials comprised chromium and several chromium 
silicides. Some of the properties of these compounds are 
given in Table 1 under the following headings: formulas 
type of the crystal lattice (cubic, tetragonal, cubic, 
hexagonal); symmetry group: lattice parameter, 3 
electrical conductivity ohm~ 1 cm-l; magnetic 
susceptibility, x 106 , CGCM- The experinental technique 
used has been described elsewhere (Ref 9). The resu.ts, 
in the form of K absorption edges of pure chromium and 
chromium in various silicides, are reproduced graphically 
on p 386, where u/p (a quantity proportional to the 
absorption coefficient) is plotted against the energy (ev), 
measured from an arbitrary zero value. In addition to 
obtaining the X-ray absorption spectra, the present 
authors, using data due to Pouling (Ref 10), calculated "4 
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formula of the compound; N, Rn, n, and Nob, for the 
Cr-Cr bond; N, Rn, nm, and Nob , for the Cr-Si bond; 
fNop . Here wN denotes the number of neighbouring atoms 
of one element, Rn = R] - 0.3 logn, where R, - leneth 
of the bond in which n electrong Of a given atom 
participate, R) - unit bond length (taken to be equal 

to the Covalent atomic radii of Cr and Si, ie 1.172 and 
1.173 5. respectively), Dob denoting the total number 
of electrons of the Chromium atom Participating in the 
bond (ie the valency displayed by chromium), Analysis of 
these results, correlated with those obtained by other 
workers, lad! the present authors to a tentative 


duplex metallic-covalent bond. The higher the Silicon 
content, the less metallic in nature becomes the bond 
and in CrSio the Covalent bond becomes predominant, 

Card 3/4 There are } figure, 2 tables and ll references tO 
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AUTHORS: Nemnonov, S.A. and Finkel] 'shteyn, L.D. 


IR EU LE W ebeAa us te 
TITLE: Wr OF i R“tnteraction of Atoms in the Hydrides of 
Certain Transition Metals 


PERIODICAL: Fizika metallov i metallovedeniye, 1960, Vol 9, Nr 4, 
pp 530-534 (USSR) 


ABSTRACT: The authors point out that the nature of t interaction 
between atoms in transition-metal hydrides nd the 
state of the hydrogen in them are still debatable. They 
examine the different published views on this (Ref 1 to 6) 
and tabulate calculated nearest distances between 
titanium atoms in metallic titanium,Vkitanium nitride, 
carbide and the hydrides, TiHo,95 and T11Hi,97 - 
Their experimental work described in the present article 
consisted in the X-ray study of vanadium carbide.y] They 
studied the K-end of vanadium absorption In pure 
vanadium and vanadium hydride with 45 atomic % hydrogen 
(figure). The latter was supplied by I.I.Matveyenko of 
the Institut khimii UFAN SSSR (Chemistry Institute of 
UFAN SSSR). The analyser was a quartz crystal with a 

Card 1/3 (1340) reflecting surface (dy) = 1173.98 x E) and 
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Nature of the Interaction of Atoms :n the Hydrides of Certain 
Transition Metals 


440 mm radius of curvature. The authors discuss the 
weakening (for the vanadium hydride) and the reported A 
(Ref 7) disappearance for titanium and zirconium hydricesY 
of the long-wave absorption lines in the K-spectra of 
the corresponding metals. In the $-hydrides the bond 
between the metal and hydrogen is ionic-covalent and 
unlocalized, In the a-hydrides magnetic resonance 
Suggests a differant bonding, perhaps of the metallic 

type (Ref 8). The difference in the nature of the atomic 
interaction in saturated hydrides of transition metals 

of the start and end of the long periods is attributable 


of a period, approaching that for hydrogen; again, the 
Stability and heat of formation of hydrides starting 
with the chromium Sroup fallg Sharply (Ref 5), There 
are 1 figure, 1 table and 8 references, 4 of which are 
Soviet, 3 English and 1 German, 
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AUTHORS: __ Nemnoriov, S.A. » Sorokina, M.F, and 
Finkel]'‘shteyn. L.D. 


TITLE: Study of the K Absorption Edge in a Zinc-Aluminiun 
Alloy with Small Zinc Concentration 


PERIODICAL: Fizika metallov i metallovedeniye, 1960, 
Vol, 10, No. 1, pp. 148 - 150 


TEXT: The present authors have investigated the K edge of 
zinc and aluminium in the alloy Al + 1.7% Zn (0.7 at.%) which 
constituted a solid solution based on the face-centred 
aluminium lattice. The K edge of Zn was obtained in the 
first-order reflection from quartz. The figure shows the 

K absorption edge of Al in the above alloy (Curve 1), the K —-- 
absorption edge of Zn in this alloy (Curve 2) and the K 
absorption edge of pure Zn (Curve 3). It was found that the 
K absorption edges of Al and Zn in this alloy are displaced 
towards lower energies relative to the K absorption edge for 
pure Zn. The fine structures of the K edge of Zn and Al, 
including the position of the first maximum are very similar. 
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Small Zinc Concentration 


The K edge of Zn in the alloy is displaced by about 0.8 eV 
from the position of the K edge in pure Zn. The fine 
structure obtained is summarised in the following table 


- Extrema, eV 
So gee J 
A a B fi Cc = 
K edge of Al in the alloy 
Al + ) am co Zn 6.0 9.0 13.7 7.6 38.2 
K edge of én in the alloy 
Al + 1.7% Zn 6,2 8.8 13.9 26.0 40.2 
K edge of Zn (metal) lO. 1) =16,2 18,8 24.0 38.4 
where A, B, Care the positions of the first three 


maxima, respectively, and a and B are the positions of the 
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Study of the Kk Absorption Edge in a Zinc-A luminium Alloy with, 
Small Zinc Concentration 


first three maxima, respectively, and «a and B are the 
POSitions Of the first two minima, respectively, The Slope 

of the rapidly varying part of the absorption Curve is 

roughly the same in the case of pure Zn and the Zn in the alloy 


There are 1 figure, | table ang 2 references; 1 Soviet and 
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Fe al, Ni,al) the bandg become very narrow, elmost symmetrical and, ag 


compared to the Ke band of pure aluminum, are shifted to thie side of 


lower energies, The table gives Some data on the Kp bands of 31 j 
x 
alloys studied, Fig. 4 shows three Kp bands of 4l and Al-compounds, It 
x 


is assumed that in compounds of 3) witna transition metals with », meralli> 

bend, an interaction Occurs between tie atoms of the transition metals and 

OF aluninus: whose rature is similar to that of the Covalens ioni- cond 

between gure 41 anc oxygen in Alsv,. Furthermore, it is found t-a+ tre 

telar sovalert interaction between tre atoms of tne transition ™E6lal3 and ve 
S 70nSideracly smaller than in the ionic compound Al jS,. fee change 


Of the emission bards of. fi alloys with transition metals in tke direcsi 
7D the ney emission band of al,C, Proves the presence of 4 Pelar-covaian 
interaction in tue compounds investissted. A similar devolopment j- 


Ls 
a3cumec to take place in the x 2bsorption edge of Al in SOEe compounds 


wits, “ransition metals, Fig. 5 shows the Kk absorption edges of five 
comrturis, the ¢ absorption edge of Pure 41 being Siven fo 
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urly in Ni,Al, a shift towards s:orter wavelengths ig observed, Trp 


authors furtner ctudy the absorption spectrum of aluminum and of compounds 


Wits Transition getals with consideration of 
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Trere are 5 figures, 1 table, and § references: 3 Soviet-bloc and 5 non- 
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S/849/62/0010/000/004/016 
A006/A101 
AUTHORS ; Nemnonov, S. A., Men'shikov, A. Z. 
TITLE: Comparison of X-ray absorption K-spectra in compounds formed by 
chromium with elements of subgroup IV (Cc, Si, Ge) 
SOURCE: Vy sokotemperaturnyye metal lokeramicheskiye materialy. Inst. metallo- 
ker, i spets. spl. AN Ukr.SSR. Kiev, Izd-vo AN Ukr .SSH, 1962, 29 - 
35 : 
TEXT: Ar. investigation was made for the purpose of determining whether a 


correlation existed between X-ray spectra of metal-like compounds ‘n the Cr-C, 
Cr-Si and Cr-Ge systems. The authors analyzed X-ray absorption K-spectra of 
chromium in carbides (Crj,C, Cr7C3 and Cr3Co), silicides (Cr.Si, Cr3S15(Cre8i3), 
CrSi and CrSiz) and chromium alloys with germanium (50 and 60 at.% Ge). An ‘il- 
lustration shows K-edges of chromium absorption in the compounds investigated, 
The energy state of the basic section of the main absorption edge is character- 
ized by three points: point b - the center of the initial absorption range 
(section abc); é the center of the whole discontinuity; A - the first absorption 
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maximum, All the spectra investigated show an initial absorption range whose 

energy state is characterized by point b, which remains the same for all the 

compounds investigated, independent of the height of the initial absorption. 

Point “= indicates satisfactorily the changes in the absorption intensity in the 

C°A range, which is displaced to the short wavelength side with higher toniza- 

tion degree, ‘These characteristic points make {t possible to study in detail j 
changes in the basic K-edge of Cr absorption from one compound to the other, : 
The absorption coerficient curves obtained are analyzed and the absorption spec- i 
tra of silicides and carbides are compared. It was found that the energy spec- ~~ 
tra of electroric vacancies of silicides and carbides are substantially diffe- 

rent. Apparently the different atomic radii of carbon and Silicon play an im- 

portant part in the formation of the crystal lattice type and the rature of 
interatomic interaction, fA comparison of Cr-Ge and Cr-Si Spectra shows that a 

full analogy does not exist, although there are some common features. The dif- 

ferent structures of the basic K-edge of Cr absorption near maximum A for Crde 

and C:Si prove the substantial difference of their energy spectra in the indi- 

cated range. As a result the experiments performed have shown that. there is a 
general resemblance in the structure of electron shells of elements of the 
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Subgroup IV; nevertheless, carbon, Silicon and germanium form metal-like com- 
pounds with cnromitum, whose structures of energy spectra and, consequently, whose 
physical properties are substantially different, The authors thank Q.V. Sam- 
soncv, Corresponding Member of AS Ukr .SSR, for Cr-silicide and ~carbide sneci- 
mens made available, There are 1 figure and } table, 


Sie siar 


APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001136520018-4 


18-4 


ana 


Comparison of X-ray absorption K-spectra in... eee oe 


Figure. The basic K-edge of Cr- 


absorption 
in ocmpounds and Cr metal 23 


Card 4/4 


4 
APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001136520018-4" 


eee 


Pts ditencidaaey FOR RELEASE: 03/14/2001 CIA-RDP86- spice eae adr 4 


bis] B28 3a G13 Be BR BE EAR See) BS ae Soe oe mena awed aes eas aos B 


MEN'SKIKOV, 4.2Z.; NEMNONOV, S.A. 
a Oe 


Effect of chemical bonding on the K I xk hroni 
2 ray emission line in 
compounds. Fis. met, i metalloved. Apes 2146-194 Ag 62, : o 


(MIRA 15:12) 


t Institut fiziki metallov AN SSSR. 
(Chromium compounds) (X-ray spectroscopy) 


PEA STS 


APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001136520018-4" 


"APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86- is eats sa ee 
sirel A Bg aa Fal BEE ee ; 


ee ee Bei oS ee Bi ee oe itkzec be cba bce Hae ae cast sles pears ey ESR Eee! Sea 


MEN'SHIKOV, A.Z.3 NEMNONOV V, S.A.5 MISHCHENKO, L.B. 


Effact of chemical bonds on L2 and L 
3 energy levels of or 
atom, Fiz. met, i metalloved, 14 n0.3:383-386 § 62, iain 


1. Institut fiatki metallov AN SSSR. pin 1529) 


(Chromium--Spectra) (Chemical bonds) 


APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001136520018-4" 


3/14/2001 


ahh, at 


CI 


Fi ES ces 


A-RDP86-00513R001136520018-4 


aE REE Bed tel 


S/126/62/014/004/006/017 
E111/E160 


AUTHORS : Nemnonov, S.A., Sorokina, M.F.+5 Men'tst.ikov, A.Z., 
‘Kolobova, K.M., and Finkel'‘shteyn, L.D[. 


TITLE: The character of the atomic interacticns in the 
intermetallic compounds of the transition elements 
aluminium and silicon 


PERIODICAL: Fizika metallov i metallovedeniye, v.J4, no.4, 1962, | 
535-541 : ‘Le 
TEXT: A combination of the crystallochemica). and X-ray 


spectroscopic characteristics of the compounds examined with their 
physicochemical properties, enables one to assert that the 
character of the interatomic bonding forces in these compounds 


(Fe,Al, Nial,, FeSi, CrSi, Cral., MnAl;, FeAl,, Co,Al,, CuAl,,, etc) 
3 3 7 6 3 2°°9 2’. 


is extremely complicated. The structural characteristics, the 
X-ray emission deta and the magnetic properties show the presence, 
on a background of the predominantly metallic interaction, of 
certain localised bonds between different kinds of atoms, in which 
the 3d electrons of the transition metal actively participate. 
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AUTHORS: ..- Nemnonov, S.A., Sorokina, M.F., Kolobova, K.M., 
GC: ee 
Men'shikov, A.Z. 


TITLE: Investigation of the structure of absorption K-spectra 
of transition metals in intermetallic compounds with 
aluminium and silicon 


PERIODICAL: Fizika metallov i métallovedeniye, v.l4, no.5, 1962, 
666-672 


TEXT: The K-edge of absorption has been studied of Cr-Al, Mn-Al, / 
Fe-Al, NiwAl, Cr-Si, Mn-Si, Fe-Si and Ni-Si allovs for ranges of v 
concentration which included almost all the intermetallic 7 
compounds in these systems. For all the compounds investigated 

the "initial" (i.e. long wave-length) absorption remained fairly 
large and of the same order as in the pure metal. With increasing 
concentration of the transition component the break between the 
initial and the next intermediate region was smoothed. The 

energy position of the point corresponding to the Fermi boundary, 
mostly remained unchanged in most cases. The maximum which is 
characteristic of the pure transition metal was smoothed at a 

certain concentration of the second component, a new maximum 
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_ ACCESSION NR: AP4028994 


8/0126/64/017/003/0361/0369 
‘AUTHOR: Gusatinskiy, A. N.; Nemnonov, 8. As 


" ‘TITLE: On the fine struct 


‘ure nature of the x-Tay Lint absorptior. region of indium. ! 
, In senfconductor Compounds 


"SOURCE: Pisike metalloy 4 metallovedentye, vol. 17, no. 3, 1964, 361-369 
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‘TOPIC ‘TAGS: x-ray Spectrum, absor 


Ption Spectrum, indium, semicon 
ductor compounds » fine structure, 


juctor, semicon- 
Photoelectron scattering 


» Wave scattering 


Fibey Lyzz absorption Spectra of indium in semi- 
conductor compounds of the type allt, :Tagb, InAs, InP, InN, a8 well as in InjTe 


the fine struc ure 


| | photoelectron Wave in surroundin 


this work, as to metals and alloys for which the theory was develcoped. The pre- 

‘ demdnant effect of the first coordination spheres on the type of thin Structure of | 

‘the x-ray absorption spectrum is show by way of Compazing the spectra of compounds 
‘ having ax identical neighbor, but « different distant order. The authors made an 

/ - attempt to find the Phase of electron wave scattering Ng () by way of Comparing the 
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